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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a compact 
clamping device capable of maintaining the stable 
clamping condition even in case of repeatedly using an 
object to be fixed formed of a work pallet or a mold and 
capable of clamping the object to be fixed with a large 
clamping force. 

SOLUTION: In this clamping device 3, a bush 10 is 
formed with several partial spherical engagement 
recessed parts 21, and a clamping mechanism 11 has a 
holder 23 having a cylindrical holding part 23b, several 
steel spheres 24 held by the holding part 23b opposite 
to the several engagement recessed parts 21 freely to 
move in the radial direction, and a piston member 25 
inserted into a shaft hole 28 of the holding part 23b 
freely to move. A clamping operating means 12 moves 
the piston member 25 in the axial direction to engage 
the several steel spheres 24 with the several 
engagement recessed parts 21, and a clamping 
releasing means 13 moves the piston member 25 in the 

axial direction to release the several steel spheres 24 from the engagement recessed parts 21. 
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1This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the clamp equipment which fixes to a base object the fixed object which consists 
of a work-piece pallet for attaching the work piece with which machining is presented, or either 
of the metal mold The annular bush which was equipped with the engagement crevice of the 
shape of two or more partial spherical surface arranged annularly, and was fixed to the fixed 
object. The supporter which has the tubed attaching part which can be inserted in said bush, 
and two or more shots which were made to counter said two or more engagement crevices, and 
were held movable in the direction of a path at the attaching part, The clamp device which has 
the clamp output member inserted in the boss of an attaching part movable, and enabled 
engagement of two or more shots respectively in two or more engagement crevices, A clamp 
actuation means to move said clamp output member in the direction of an axial center, and to 
make two or more shots engage with two or more engagement crevices, respectively, Clamp 
equipment characterized by having the clamp discharge means which is moved in the direction 
of an axial center, and enables balking from two or more shots of said clamp output member 
from two or more engagement crevices. 

[Claim 2] Said clamp actuation means is clamp equipment according to claim 1 which is two or 
more ramps which were formed in the clamp output member and carried out the predetermined 
include-angle inclination to the direction of an axial center, and is characterized by having two 
or more ramps which move two or more shots to the direction outside of a path, respectively. 
[Claim 3] Said clamp discharge means is clamp equipment according to claim 2 which is the 
crevice of the shape of two or more semi-sphere side which was made to adjoin said ramp, 
respectively and was formed in the clamp output member, and is characterized by having two or 
more crevices which enable evacuation of two or more shots respectively to the direction 
inside of a path. 

[Claim 4] Said clamp actuation means is clamp equipment according to claim 1 characterized by 
having the annular taper side which it is [ side ] the annular taper side formed in the clamp 
output member, and moves two or more shots to the direction outside of a path. 
[Claim 5] Said clamp discharge means is clamp equipment according to claim 4 which is the 
annular recess which was made to adjoin said annular taper side and was formed in the clamp 
output member, and is characterized by having the annular recess which enables evacuation of 
two or more shots to the direction inside of a path. 

[Claim 6] Said clamp actuation means is clamp equipment given in any of claims 1-5 
characterized by having the pan spring which energizes said clamp output member in the 
direction of an axial center they are. 

[Claim 7] Said clamp discharge means is clamp equipment according to claim 6 characterized by 
resisting the elastic energization force of said pan spring, and having the oil hydraulic cylinder 
which can be driven in the direction of an axial center for said clamp output member. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to what can maintain the clamp 
condition stabilized even if it repeated and used a work-piece pallet or metal mold about clamp 
equipment. 
[0002] 

[Description of the Prior Art] Since a work-piece pallet or metal mold is conventionally fixed to 
the base object established by the table of a machine tool etc., the clamp equipment of various 
formats is used. For example, an applicant for this patent is putting the following clamp 
equipments in practical use. 

[0003] In this clamp equipment, a tubed attaching part is formed in the Johan section of a 
clamp body, and two or more shots are held movable in the direction of a path at this attaching 
part. The piston member as an output member which outputs the clamp force and the clamp 
discharge force is inserted in the attaching part movable. This piston member is energized 
below for example, with the pan spring, and is driven upwards by the oil hydraulic cylinder at the 
time of clamp discharge. Two or more ramps for pressing two or more shots outside are 
prepared in a part for the upper limit flank of a piston member, and two or more crevices which 
two or more shots can evacuate to the inside are also established in it at these ramps bottom, 
respectively. On the other hand, an annular bush is fixed to a work-piece pallet, and the annular 
taper side where two or more shots can be engaged is formed in a part for the upper limit flank 
of this bush. 

[0004] In the state of clamp discharge, a piston member resists the elastic energization force of 
a pan spring, and is pushed up upwards by the oil hydraulic cylinder. From this condition, if the 
oil pressure of an oil hydraulic cylinder is discharged, a piston member will be driven below 
according to the elastic energization force of a pan spring, and two or more shots will be 
extruded by two or more ramps in connection with it on the direction outside of a path. And the 
lateral part of a shot engages with an annular taper side, the clamp force is transmitted to a 
bush, and a work-piece pallet is clamped. If oil pressure is supplied to an oil hydraulic cylinder 
from a clamp condition, since a piston member will drive upwards by the oil hydraulic cylinder, a 
shot will evacuate to the inside in connection with it, respectively and the inside part of a shot 
will be held in a crevice, engagement to a shot and an annular taper side is canceled, and 
immobilization of a work-piece pallet is canceled. 
[0005] 

[Problem(s) to be Solved by the Invention] although two or more shots engage with the annular 
taper side of a bush and clamp a work-piece pallet in above clamp equipment — each — the 
touch area of a shot and an annular taper side will be small, and the clamp force will act on an 
annular taper side locally. Therefore, especially, when the clamp force is large, the remains of 
contact of a shot are attached to an annular taper side, and there is a possibility that it may 
become difficult to maintain the clamp condition by which the clamp force came to act on the 
ununiformity and was stabilized in an annular taper side as a work-piece pallet is repeated and 
used. 

[0006] Moreover, although it is possible to make small the force of acting on an annular taper 
side locally, and to make it the remains of contact of a shot not attached, since it is necessary 
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to enlarge size of a shot or in order to enlarge the touch area of a shot and an annular taper 
side, and it is necessary to increase the number of shots, it is disadvantageous in manufacture 
cost that clamp equipment is enlarged etc. The purpose of this invention is offering the clamp 
equipment which can clamp [ maintaining the clamp condition stabilized even if it repeated and 
used a work-piece pallet or metal mold, ] a work-piece pallet or metal mold by the small and big 
clamp force. 
[0007] 

[Means for Solving the Problem] In the clamp equipment which fixes to a base object the fixed 
object which consists of a work-piece pallet or metal mold for the clamp equipment of claim 1 
to attach the work piece with which machining is presented The annular bush which was 
equipped with the engagement crevice of the shape of two or more partial spherical surface 
arranged annularly, and was fixed to the fixed object, The supporter which has the tubed 
attaching part which can be inserted in said bush, and two or more shots which were made to 
counter said two or more engagement crevices, and were held movable in the direction of a 
path at the attaching part, The clamp device which has the clamp output member inserted in 
the boss of an attaching part movable, and enabled engagement of two or more shots 
respectively in two or more engagement crevices, A clamp actuation means to move said clamp 
output member in the direction of an axial center, and to make two or more shots engage with 
two or more engagement crevices, respectively, It is characterized by having the clamp 
discharge means which is moved in the direction of an axial center, and enables balking from 
two or more shots of said clamp output member from two or more engagement crevices. 
[0008] The work piece with which machining is presented is attached in the work-piece pallet 
as a fixed object, a work-piece pallet is conveyed by the machine tool after that, and it is set to 
the base object fixed to the table of a machine tool, or the base object as the table itself. When 
a clamp output member is moved in the direction of an axial center with a clamp actuation 
means, two or more shots are moved in the direction of a path in an attaching part and two or 
more shots are made to engage with two or more engagement crevices from this condition, 
respectively, a work-piece pallet is fixed to a base object. Since two or more shots engage with 
two or more engagement crevices, respectively and the clamp force is transmitted to a bush at 
this time, the touch area of a bush and a shot becomes comparatively large, and the clamp 
condition which the remains of contact of a shot were not attached to a bush, and was 
stabilized can be maintained. 

[0009] If are the direction of an axial center, and a clamp output member is moved to hard flow 
with the time of clamp condition shift with a clamp discharge means from the aforementioned 
clamp condition, two or more shots are moved to hard flow with the time of clamp condition 
shift in an attaching part and two or more shots are made to secede from two or more 
engagement crevices, immobilization of a work-piece pallet will be canceled. Since the operation 
in the case of fixing metal mold with this clamp equipment is the same as that of the case 
where a work-piece pallet is fixed, that explanation is omitted. 

[0010] In invention of claim 1, said clamp actuation means are two or more ramps which were 
formed in the clamp output member and carried out the predetermined include-angle inclination 
to the direction of an axial center, and the clamp equipment of claim 2 is characterized by 
having two or more ramps which move two or more shots to the direction outside of a path, 
respectively. If a clamp output member moves in the direction of an axial center in case it shifts 
to a clamp condition, two or more ramps formed in the clamp output member contact two or 
more shots, respectively, and with migration of a clamp output member, two or more ramps will 
also move in the direction of an axial center, and will move two or more shots to the direction 
outside of a path, respectively. Two or more shots which moved to the direction outside of a 
path engage with two or more engagement crevices formed in the bush, respectively, and a 
fixed object is fixed to a base object. 

[0011] In invention of claim 2, said clamp discharge means is the crevice of the shape of two or 
more semi-sphere side which was made to adjoin said ramp, respectively and was formed in the 
clamp output member, and the clamp equipment of claim 3 is characterized by having two or 
more crevices which enable evacuation of two or more shots respectively to the direction 
inside of a path. In order that a ramp may also move in this direction with migration of a clamp 
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output member if a clamp output member moves in the direction of an axial center to hard flow 
with the time of clamp condition shift in case it shifts to a clamp discharge condition from a 
clamp condition, two or more shots currently pressed by the ramp on the direction outside of a 
path are evacuated to two or more crevices which moved to the inside and adjoined the ramp, 
respectively. Therefore, a shot secedes from an engagement crevice and immobilization of a 
fixed object is canceled. 

[0012] In invention of claim 1, said clamp actuation means is the annular taper side formed in 
the clamp output member, and the clamp equipment of claim 4 is characterized by having the 
annular taper side which moves two or more shots to the direction outside of a path. If a clamp 
output member moves in the direction of an axial center in case it shifts to a clamp condition, 
the annular taper side formed in the clamp output member contacts two or more shots, 
respectively, with migration of a clamp output member, it will move in the direction of an axial 
center also in an annular taper side, and two or more shots will be moved to the direction 
outside of a path, respectively. Two or more shots which moved to the direction outside of a 
path engage with two or more engagement crevices formed in the bush, respectively, and a 
fixed object is fixed to a base object. 

[0013] In invention of claim 2, said clamp discharge means is the annular recess which was 
made to adjoin said annular taper side and was formed in the clamp output member, and the 
clamp equipment of claim 5 is characterized by having the annular recess which enables 
evacuation of two or more shots to the direction inside of a path. In order to move in this 
direction with migration of a clamp output member also in an annular taper side if a clamp 
output member moves in the direction of an axial center to hard flow with the time of clamp 
condition shift in case it shifts to a clamp discharge condition from a clamp condition, two or 
more shots currently pressed by the annular taper side on the direction outside of a path are 
evacuated to the annular recess which moved to the inside and adjoined the annular taper side. 
Therefore, a shot secedes from an engagement crevice and immobilization of a fixed object is 
canceled. 

[0014] The clamp equipment of claim 6 is characterized by said clamp actuation means having 
the pan spring which energizes said clamp output member in the direction of an axial center in 
invention [ which / of claims 1-5 ]. Therefore, in case it shifts to a clamp condition, a clamp 
output member drives in the direction of an axial center with a pan spring, two or more shots 
move in the direction of a path, and it engages with two or more engagement crevices, 
respectively. 

[0015] The clamp equipment of claim 7 is characterized by for said clamp discharge means 
resisting the elastic energization force of said pan spring, and having the oil hydraulic cylinder 
which can be driven in the direction of an axial center for said clamp output member in 
invention of claim 6. Therefore, in case it shifts to a clamp discharge condition from a clamp 
condition, by the oil hydraulic cylinder, the elastic energization force of a pan spring is resisted, 
a clamp output member drives to hard flow with the time of clamp condition shift, and two or 
more shots secede from two or more engagement crevices. 
[0016] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained. This 
operation gestalt is an example which applied this invention to the clamp equipment which fixes 
the work-piece pallet for attaching the work piece with which machining is presented to the 
base object established by the table of a machine tool. As shown in drawing 1 , the work-piece 
pallet 1 which is a fixed object is fixed to the base object 2 by 4 sets of clamp equipments 3. 
These 4 sets of clamp equipments 3 position the work-piece pallet 1 in a horizontal direction 
and the direction of a vertical to the base object 2, and fix the work-piece pallet 1 to the base 
object 2. 

[0017] The work-piece pallet 1 is the thing of the shape of a thick plate of a plane view 
abbreviation square, and the base object 2 is the thing of the shape of a square thick plate 
similarly. In addition, the base object 2 may consist of tables of a machine tool itself. 4 sets of 
clamp equipments 3 are arranged, respectively near [ in the work-piece pallet 1 and the base 
object 2 ] square 4 corners. 

[0018] Next, clamp equipment 3 is explained. However, since 4 sets of clamp equipments 3 have 
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the respectively same structure, they explain 1 set of clamp equipments 3 below. As shown in 
drawing 2 - drawing 4 , clamp equipment 3 The annular bush 10 fixed to the work-piece pallet 1. 
and the clamp device 1 1 which fixes this bush 10 to the base object 2 side, A clamp actuation 
means 12 to operate the clamp device 1 1 to a clamp side, It has a clamp discharge means 13 to 
operate the clamp device 1 1 to a clamp discharge side, the air feeder style 15 which supplies 
the positioning device 14 which can be positioned in a horizontal direction and the direction of a 
vertical, and the pressurization air for dust removing to the base object 2 for the work-piece 
pallet 1. 

[0019] As shown in drawing 2 - drawing 8 , a bush 10 is in the condition which held in hold hole 
1a formed in the lower part of the work-piece pallet 1 in the shape of inner **, and the SIMM 
plate 20 for height adjustment was made to intervene, and carried out height adjustment for 
example, is being fixed to the work-piece pallet 1 by four bolt 1b. In addition, hollow 1c which 
stands in a row in the upper limit center section of hold hole 1a is also formed in the work- 
piece pallet 1. As shown in drawing 7 and drawing 8 , the engagement crevice 21 of the shape of 
the six partial spherical surface arranged annularly is formed in the upper limit section of a bush 
10. Two or more shots 24 of the clamp device 1 1 engage with these engagement crevice 21, 
respectively, and a bush 10 is drawn and fixed to the base object 2 side so that it may mention 
later. 

[0020] As shown in drawing 2 - drawing 6 , the clamp device 1 1 The supporter 23 which has 
tubed attaching part 23b, and six shots 24 which were made to counter six engagement 
crevices 21 and were held movable in the direction of a path at attaching part 23b. It has the 
piston member 25 (clamp output member) inserted in the boss 28 of attaching part 23b 
movable, and it is constituted possible that the clamp device 1 1 makes six shots 24 engage with 
six engagement crevices 21, respectively. 

[0021] a supporter 23 — the vertical direction — it has annular section 23c which was 
prolonged upwards from major diameter 23a of the middle, and this major diameter 23a, and was 
projected from attaching part 23b which can be inserted in a bush 10, and the lower limit of 
major diameter 23a. A supporter 23 is in the condition that annular section 23c was inner-** 
(ed) by hold hole 2a of the base object 2, and is being fixed to the base object 2 with six bolts 
26 which penetrate major diameter 23a. 

[0022] Annular ****** 27 which catches a bush 10 and determines the direction location of a 
vertical of the work-piece pallet 1 is formed in the top face of major diameter 23a. The boss 28 
which rod section 25b of the piston member 25 penetrates is formed in the attaching part 23. 
Six through tubes 29 which penetrate attaching part 23b in the direction of a path are formed in 
the Johan section of attaching part 23b. The annular taper side 30 which minor-diameter-izes 
the upper part is formed in the periphery of the bottom half section of attaching part 23b. The 
cylinder hole 31 is also formed in annular section 23c and the base object 2. 
[0023] Six shots 24 are held movable in the direction of a path in six through tubes 29 of 
attaching part 23b. In case these six shots 24 move to the direction outside of a path in case it 
shifts to a clamp condition, and it engages with the engagement crevice 21 and it shifts to a 
clamp discharge condition so that it may mention later, six shots 24 move to the direction 
inside of a path, and are evacuated to the crevice 34 of the piston member 25, respectively. 
[0024] As shown in drawing 3 - drawing 6 , and drawin g 9 , the piston member 25 really forms 
piston section 25a and rod section 25b. Inner fit-in arrival of the sliding of the cylinder hole 31 
of piston section 25a is made possible. Rod section 25b is inserted in a boss 28 movable in the 
axial center 32 direction, and it is equipped with the dust seal 33 which prevents that foreign 
matters, such as a cutting chip, trespass upon the supporter 23 interior between rod section 
25b and a boss 28. Six ramps 33 which inclined about 30 degrees to the axial center 32 are 
formed in a hoop direction so that a lower part may shift to an axial center 32 side, and six 
crevices 34 on the semi-sphere side which adjoins these ramps 33, respectively are also 
formed in the six ramps 33 bottom at a part for the upper limit flank of rod section 25b. 
[0025] The clamp actuation means 12 moves the piston member 25 below, and makes six shots 
24 engage with six engagement crevices 21, respectively, and this clamp actuation means 12 is 
equipped with two or more pan springs 40 which energize the piston member 25 below, and six 
ramps 33 which it is formed [ ramps ] in the piston member 25 and move six shots 24 to the 
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direction outside of a path. 

[0026] Two or more pan springs 40 are arranged in the interior of annular section 23c and 
piston section 25a in the state of compression, some pan springs 40 are held in the annular 
spring hold section 41 formed in major diameter 23a, and the remaining pan spring 40 is held in 
the annular spring hold section 42 formed in piston section 25a. These pan spring 40 generates 
the clamp force which energizes the piston member 25 powerfully below. In case it shifts to a 
clamp condition, in order that the piston member 25 may drive below with the pan spring 40 and 
six ramps 33 may press six shots 24 to the direction outside of a path respectively in contact 
with six shots 24 with migration in the lower part of this piston member 25, as shown in drawing 
4 and drawing 6 , these shots 24 move to the direction outside of a path, and engage with six 
engagement crevices 21, respectively. 

[0027] The clamp discharge means 13 moves the piston member 25 upwards, and enables 
balking of six shots respectively from six engagement crevices 21, and this clamp discharge 
means 13 is equipped with six crevices 34 which resist the elastic energization force of the pan 
spring 40, and enable respectively evacuation of the oil hydraulic cylinder 45 which can be 
driven upwards, and six shots 24 for the piston member 25 to the direction inside of a path. 
[0028] An oil hydraulic cylinder 45 has the oil sac 46 which generates the cylinder hole 31, 
piston section 25a, and the clamp discharge force of driving the piston member 25 upwards. As 
mentioned above, inner fit-in arrival of the sliding of the cylinder hole 31 of piston section 25a 
is made possible, and the closure of between the cylinder hole 31 and piston section 25a is 
carried out by the seal member 47. In the interior of the base object 2, feeding and discarding 
are possible in the oilway 48 which the oil sac 46 was established in the piston section 25a 
bottom, was formed in this oil sac 46 at the base object 2, and was connected to external 
hydraulic-pressure-supply equipment to oil pressure. 

[0029] In case it shifts to a clamp discharge condition from a clamp condition, oil pressure is 
supplied to an oil sac 46, according to the clamp discharge force generated in the oil sac 46, 
the elastic energization force of the pan spring 40 is resisted, and the piston member 25 drives 
upwards. Although six ramps 33 also move upwards with the migration to the upper part of this 
piston member 25, in order that six shots 24 may move to the inside as six ramps 33 move 
upwards, as shown in drawing 3 and drawing 5 , in these shots 24, it evacuates to six crevices 
34, respectively, and a shot 24 secedes from the engagement crevice 21. 

[0030] As shown in drawing 5 and drawing 6 , the positioning device 14 is equipped with ****** 
27 for deciding the direction location of a vertical of the work-piece pallet 1, the annular taper 
side 30 for deciding the horizontal location of the work-piece pallet 1, the taper collet 50 with 
which the bush 10 was equipped. The contact side 51 which contacts ****** 27 is formed in 
the lower limit of a bush 10, and in a clamp condition, the direction location of a vertical of the 
work-piece pallet 1 is positioned with high precision because the contact side 51 contacts 
****** 27. 

[0031] It is equipped with the taper collet 50 in which elastic deformation is possible in the path 
expansion direction possible [ vertical sliding ] at a part for the inner circumference flank of a 
bush 10. The peripheral face of the taper collet 50 is formed in the cylinder side, and the lower 
part which the inner skin of the taper collet 50 can adhesion engage with the annular taper side 
30 is formed in the taper side of a major diameter. As shown in drawing 10 and drawing 1 1 , the 
slits 50a and 50b which promote the elastic deformation of the taper collet 50 are formed in the 
hoop direction 4 division-into-equal-parts location of the taper collet 50. In a part for the inner 
circumference flank of a bush 10, a circular sulcus 52 is formed in the taper collet 50 bottom, 
and the pan spring 53 which carries out elastic energization of the taper collet 50 caudad is 
formed in this circular sulcus 52. The taper collet 50 bottom is equipped with the snap ring 54 
which escapes from and carries out the stop of the taper collet 50. 

[0032] If six shots 24 engage with six engagement crevices 21, respectively and it is drawn by 
the bush 10 to the base object 2 side where the taper collet 50 is attached outside the annular 
taper side 30, since the taper collet 50 is energized below with the pan spring 53, the taper 
collet 50 will carry out adhesion engagement in the annular taper side 30, and the work-piece 
pallet 1 will be positioned with high precision horizontally. At this time, the contact side 51 of a 
bush contacts coincidence at ****** 27, and the work-piece pallet 1 is positioned with high 
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precision also in the direction of a vertical. 

[0033] As shown in drawing 3 and drawing 5 , the air feeder style 15 has the air passage 60 
within the base object 2 connected to an external pressurization air feeder (illustration 
abbreviation), the air passage 61 in a supporter 23, the air passages 62 and 63 in rod section 
25b, circular sulci 64 and 65, the blow holes 66 and 67, etc. Four blow holes 66 and 67 are 
formed in the radial, for example, respectively. The upper limit of an air passage 63 is blockaded 
by the plug member 68. In this air feeder style 15, while the pressurization air supplied from the 
pressurization air feeder blows off from the blow hole 66 through an air passage 62 and a 
circular sulcus 64 and carries out the air blow of near ****** 27 and the contact side 51, it 
blows off from the blow hole 67 through air passages 62 and 63 and a circular sulcus 65, and 
carries out the air blow of the annular taper side 30 and near the taper collet 50. 
[0034] Next, an operation of clamp equipment 3 is explained. As shown in drawing 3 and drawing 

5 , before conveying and setting the work-piece pallet 1 to the base object 2, oil pressure is 
supplied to an oil sac 46, and it holds in the clamp discharge condition. At this time, the clamp 
discharge force generated in the oil hydraulic cylinder 45 resists the clamp force of the pan 
spring 40, and is pushing up the piston member 25, and the upper limit of rod section 25b is in 
contact with the upper limit of hollow 1c. Here, six shots 24 are in the condition which moved to 
the direction inside of a path and was evacuated to six crevices 34, respectively. 

[0035] Next, if the oil pressure of an oil sac 46 is discharged as shown in drawing 4 and drawing 

6 after setting the work-piece pallet 1 to the base object 2 from the aforementioned condition, 
the clamp force with the pan spring 40 will act on the piston member 25, and will depress the 
piston member 25. In order for six ramps 33 formed in the piston member 25 to also descend at 
this time and to extrude six shots 24 to the direction outside of a path, respectively, six shots 
24 move outside and engage with six engagement crevices 21, respectively. 

[0036] At this time, the clamp force is transmitted to a bush 10 through a shot 24, and a bush 
10 is drawn to the base object 2 side. The taper collet 50 carries out adhesion engagement in 
the annular taper side 30 of attaching part 23b, the work-piece pallet 1 is horizontally 
positioned by coincidence, and, as for the work-piece pallet 1, the contact side 51 of a bush 10 
is positioned in the direction of a vertical in contact with ****** 27. Therefore, the work-piece 
pallet 1 is fixed to the base object 2 after having been positioned by high degree of accuracy in 
a horizontal direction and the direction of a vertical, respectively. 

[0037] Next, if oil pressure is supplied to an oil sac 46 from this clamp condition, the elastic 
energization force of the pan spring 40 will be resisted according to the clamp discharge force 
generated in the oil sac 46, and the piston member 25 will be driven upwards. In order that a 
ramp 33 may also go up and six shots 24 may move to the direction inside of a path at this 
time, six shots 24 secede from six engagement crevices 21, respectively, are evacuated to a 
crevice 34, respectively, and immobilization of the work-piece pallet 1 is canceled. 
[0038] According to the clamp equipment 3 explained above, the following effectiveness is 
acquired. 

1) Since six shots 24 are made to engage with six engagement crevices 21, respectively and the 
work-piece pallet 1 is clamped in the state of a clamp That the touch area of a bush 10 and a 
shot 24 becomes comparatively large, and the remains of contact of a shot 24 are attached to 
a bush 10 Or since the engagement location of a shot 24 and a bush 10 does not change even 
if it repeats and uses the work-piece pallet 1, The clamp condition by which the clamp force 
acted on the bush 1 0 equally, and was always stabilized is maintainable. Moreover, even when 
the big clamp force is required, since the touch area of a shot 24 and a bush 10 is 
comparatively large, in order to increase a touch area, it is not necessary to enlarge size of a 
shot 24 or to increase the number of shots, and it becomes possible to miniaturize clamp 
equipment 3. 

[0039] 2) Since the contact side 51 of a bush 10 can be made to contact ****** 27 while 
making the annular taper side 30 of attaching part 23b carry out adhesion engagement of the 
taper collet 50, the work-piece pallet 1 can be positioned with high precision in a horizontal 
direction and the direction of a vertical to the base object 2. Furthermore, since the slits 50a 
and 50b which promote elastic deformation are formed in the taper collet 50, the taper collet 50 
can be certainly stuck to the annular taper side 30 in the state of a clamp, and the work-piece 
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pallet 1 can be positioned with a horizontal more sufficient precision. 

[0040] Next, the modification gestalt which added various modification to said operation gestalt 
is explained. In addition, the sign same about the same thing as said operation gestalt is 
attached, and the explanation is omitted suitably. 

1] As shown in drawing 12 , clamp actuation means 12A is annular taper side 33A formed in 
piston member 25A, and has annular taper side 33A which moves two or more shots 24 to the 
direction outside of a path. On the other hand, clamp discharge means 1 3A is annular recess 
34A which was made to adjoin the annular taper side 33A bottom, and was formed in piston 
member 25A, and has annular recess 34A which enables evacuation of two or more shots 25 to 
the direction inside of a path. Since an operation and effectiveness of this clamp equipment are 
almost the same as said operation gestalt. that explanation is omitted. 
[0041] 2] positioning device 14 is omissible. For example, the positioning device of various 
structures where clamp equipment 3 is another is established between the work-piece pallet 1 
and the base object 2, and it can constitute so that the work-piece pallet 1 may be positioned 
to the base object 2. 

3] The number of shots 24 is not limited to six, and various selections are possible for it 

according to the size of clamp equipment 3, the magnitude of the clamp force, etc. 

4] This invention is also applicable to the clamp equipment which fixes metal mold as a fixed 

object. Since the operation and effectiveness in this case are the same as said operation 

gestalt, that explanation is omitted. 

[0042] 

[Effect of the Invention] Since the fixed object which two or more shots are made to engage 
with two or more engagement crevices, respectively, and consists of a work-piece pallet or 
metal mold can be clamped according to invention of claim 1 Even if the touch area of a bush 
and a shot becomes comparatively large, the remains of contact of a shot are not attached to a 
bush and it repeats and uses a fixed object, the engagement location of a shot and a bush does 
not change, but the clamp condition by which the clamp force acted on the bush equally and 
was always stabilized can be maintained. Moreover, even when the big clamp force is required, 
since the touch area of a shot and a bush is comparatively large, in order to increase a touch 
area, it is not necessary to enlarge size of a shot or to increase the number of shots, and it 
becomes possible to miniaturize clamp equipment. 

[0043] In case it shifts to a clamp condition, a clamp output member is moved in the direction 
of an axial center, two or more ramps formed in the clamp output member can be made to be 
able to contact two or more shots, respectively, two or more shots can be moved to the 
direction outside of a path by two or more ramps, respectively, and two or more shots can be 
made to engage with two or more engagement crevices, respectively according to invention of 
claim 2. In addition, the same effectiveness as claim 1 is acquired. 

[0044] According to invention of claim 3. in case it shifts to a clamp discharge condition from a 
clamp condition, it can be made to be able to evacuate to two or more crevices which were 
made to move two or more shots to the inside, and acjjoined the ramp, respectively, two or 
more shots can be made to be able to secede from two or more engagement crevices, 
respectively, and immobilization of a fixed object can be canceled because a ramp also makes it 
move in this direction with migration of a clamp output member. In addition, the same 
effectiveness as claim 2 is acquired. 

[0045] In case it shifts to a clamp condition, a clamp output member is moved in the direction 
of an axial center, the annular taper side formed in the clamp output member can be made to 
be able to contact two or more shots, respectively, two or more shots can be moved to the 
direction outside of a path according to this annular taper side, respectively, and two or more 
shots can be made to engage with two or more engagement crevices, respectively according to 
invention of claim 4. In addition, the same effectiveness as claim 1 is acquired. 
[0046] According to invention of claim 5, in case it shifts to a clamp discharge condition from a 
clamp condition, by moving an annular taper side in this direction with migration of a clamp 
output member, it can be made to be able to evacuate to the annular recess which was made 
to move two or more shots to the inside, and adjoined the annular taper side, respectively, two 
or more shots can be made to be able to secede from two or more engagement crevices, 
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respectively, and immobilization of a fixed object can be canceled. In addition, the same 
effectiveness as claim 2 is acquired. 

[0047] According to invention of claim 6, a clamp actuation means can drive a clamp output 
member in the direction of an axial center with a pan spring, and can make two or more shots 
engage with two or more engagement crevices, respectively, in case it shifts to a clamp 
condition since it has the pan spring which energizes a clamp output member in the direction of 
an axial center. In addition, the same effectiveness as any of claims 1-5 they are is acquired. 
[0048] According to invention of claim 7, the elastic energization force of a pan spring can be 
resisted by the oil hydraulic cylinder, a clamp output member can be driven in the direction of 
an axial center, and a clamp discharge means can make two or more shots secede from two or 
more engagement crevices, respectively, in case it shifts to a clamp discharge condition from a 
clamp condition since the elastic energization force of a pan spring is resisted and it has the oil 
hydraulic cylinder which can be driven in the direction of an axial center for a clamp output 
member. In addition, the same effectiveness as claim 6 is acquired. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the work-piece pallet, the base object, and the whole clamp equipment 
configuration perspective view concerning the operation gestalt of this invention. 
[Drawing 2] It is the top view of clamp equipment. 

[Drawing 3] It is drawing of longitudinal section of clamp equipment (clamp discharge condition). 

[Drawing 4] It is drawing of longitudinal section of clamp equipment (clamp condition). 

[Drawing 5] It is the important section enlarged drawing of drawing 3 . 

[Drawing 6] It is the important section enlarged drawing of drawing 4 . 

[Drawing 7] It is the top view of a bush. 

[Drawing 8] It is drawing of longitudinal section of a bush. 

[Drawing 9] It is the perspective view of a piston member. 

[Drawing 10] It is the perspective view of a taper collet. 

[Drawing 1 1] It is drawing of longitudinal section of a taper collet. 

[Drawing 12] It is the perspective view of the piston member of a modification gestalt. 
[Description of Notations] 

1 Work-Piece Pallet 

2 Base Object 

3 Clamp Equipment 

10 Bush 

1 1 Clamp Device 

12 12A Clamp actuation means 

13 13A Clamp discharge means 
21 Engagement Crevice 

23 Supporter 

23b Attaching part 

24 Shot 

25 Piston Member 
28 Boss 

33 Ramp 

34 Crevice 

33A Annular taper side 
34A Annular recess 
40 Pan Spring 
45 Oil Hydraulic Cylinder 



[Translation done.] 
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^Hj^siffl -r & c <!: •&„ c <om^<Di^m ■ mkit 

[0 04 2 ] 

*msi<»&&ww<£.iK>im^2-&x<j - 1> v bxn 
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